Accidental intra-arterial injection of drugs into the upper extremity may result in severe ischaemia with tissue necrosis and gangrene. Management is directed towards relieving pain, improving blood flow and preventing extension of thrombosis. We report a case of self-administered intra-arterial injection of nicotinic acid in a patient with dystrophia myotonica. Continuous brachial plexus blockade with an axillary cannula provided long-term pain relief. The sympathogalvanic response was used to assess sympathetic blockade.
CASE REPORT A 67-kg, 27-year-old former male nurse presented three hours after accidentally injecting nicotinic acid (niacin) into his right ulnar artery. The patient had a two-year history of dystrophia myotonica affecting his neck, face and upper limbs with wasting of the intrinsic muscles of both hands. He was balding with vacant facies and had a myotonic hand grip, testicular atrophy and obvious intellectual impairment. There was no evidence of cardiorespiratory impairment or cataracts. The patient, who had a past history of intravenous drug abuse, had crushed up several tablets of nicotinic acid into tap water and attempted intravenous injection into the anterior surface of the lower forearm, believing this vitamin to be beneficial in dystrophia myotonica. Severe pain resulted immediately and his whole hand became cold and white, over the next two hours the palm of the hand became blue with mottled pink areas but remained cold. The fingers were now dusky purple and cold. Pain was severe, persistent and unrelieved by papaveretum 20 mg intramuscularly. Due to the severe degree of vascular insufficiency and pain it was decided that continuous brachial plexus blockade via the axillary route would provide both profound analgesia and sympathetic blockade.
Technique
With an indwelling cannula in his left arm, the patient was placed supine with his right arm abducted to 90° and the forearm flexed to 90°. Under aseptic conditions, a 20-gauge, 50 mm intravenous cannula (angiocath) was inserted into the axillary sheath. The cannula was held in the left hand while the axillary artery was palpated high in the axilla with the right hand. The needle was felt to enter the sheath with a loss of resistance. A fascial click was not heard or felt, paraesthesia was not elicited and blood did not appear in the hub of the needle. The cannula was advanced into the axillary sheath and attached to a short extension tube. The cannula was secured in place by a suture and the operative site covered with a transparent adhesive dressing (Tegaderm 3M). An initial injection of bupivacaine 0.5% 30 ml with adrenaline 1 :200,000 produced analgesia of the forearm and hand. It is probably advisable to avoid adrenaline in the presence of peripheral ischaemia. However, if a cannula technique is used and aspiration proves negative, then the risks of intra-arterial or intravenous injection are remote. The analgesia was maintained with 5-10 ml per hour of bupivacaine plain 0.125% delivered by an infusion pump (Terumo). This provided satisfactory pain relief as judged by the patient for five days. The dose required to maintain adequate analgesia gradually increased to 10-15 ml per hour.
Sympathetic blockade was assessed using the sympathogalvanic response. I Electrodes were placed on both arms and attached to a simple oscilloscope-ECG. By pinching the patient's foot (noxious stimulus) a biphasic response was seen on the unblocked side. There was no change in baseline on the blocked side indicating sympathetic block was present. This was repeated daily for three days and sympathetic block was demonstrated on After brachial plexus block was established, the hand became noticeably warmer though the fingertips remained purple and cold. The palm of the hand was no longer cyanosed. Although measurements were not made, temperature changes following brachial plexus blockade would be useful. Over the next few days the fingertips remained ischaemic and after eight days an area of dry gangrene had demarcated. The cannula was then removed due to localised inflammation which resolved within 48 hours. The arm had remained elevated throughout and he received a course of intravenous erythromycin. After fourteen days the gangrenous areas were removed under general anaesthesia. Amputation through the mid phalanx of all digits and through the terminal phalanx of the thumb was necessary.
DISCUSSION
Severe peripheral ischaemia has followed intra-arterial injection of chlorpromazine, promazine, hydroxyzine, pethidine, pentazocine, amphetamine, methylphenidate, mephanesin, propoxyphene and various barbiturates. 2-8 In most cases this results as a complication of parenteral drug abuse. Accidental intra-arterial injection of thiopentone has been extensively reported. 9 -11 The pathophysiology of the vascular damage that results is incompletely understood. A combination of vasospasm,4.11 endothelial damage,2,IO and occlusion of the vessel by embolisation or thrombus may result. 2 -5 ,9-13 The injected drug may crystallise at body pH. IO ,ll In addition, the cornstarch or talcum powder fillers used in oral preparations of drugs and injected debris may contribute to the arteriolar damage. 4 ,5,12 Particles may either directly block the vessel, or produce narrowing secondary to platelet aggregation. 11 ,13 A direct toxic effect may result in a vasculitis with further reduction in blood flow.
Treatment should be directed towards improving blood flow and limiting further thrombosis. The various treatments have recently been reviewed. 7 Bloodflow may be improved by a number of techniques that reduce vasospasm, including stellate ganglion blockade, brachial plexus blockade, intra-arterial reserpine,14 papaverine or tolazoline. 15 Sympathetic nerve block is superior to treatment with papaverine, tolazoline or reserpine in reducing vasospasm.1 6 When repeated injections are made into the stellate ganglion or brachial plexus, the risk of complications will increase significantly. A catheter technique is preferable and causes minimal discomfort and anxiety to the patient. 7 Pain is prevented rather than treated when required providing a high degree of patient acceptance.
Vasospasm may be of short duration and of limited importance in comparison to thrombosis or obstruction with particulate matter. 9 Sympathetic block may even be detrimental in the presence of venous thrombosis since arterial vasodilatation will increase oedema formation. This may result in further ischaemia. Elevation of the limb is mandatory to avoid venous congestion and oedema. 17 A steal phenomenon may be postulated if arterial vasodilatation directs . blood away from the damaged tissues. 1 Heparinisation is recommended to reduce further thrombus formation and is most effective when given arterially.2.4.9J8 Low molecular weight dextran infusions will reduce platelet aggregation but results have been pOOr.2.3·18 The use of streptokinase, a plasmin proactivator, has been described with limited success. 3 Urokinase, which digests fibrin thrombus by inducing plasminogen to convert to plasmin, has been successfully used following intra-arterial methylphenidate and diamorphine. 6 Severe pain is frequently present and continuous axillary block provides the advantage of uninterrupted analgesia which can be titrated against the patient's needs. 7 . 19 The technique is acceptable to both the patient and the nursing staff. Systemic analgesics may be avoided or used less frequently. Plasma bupivacaine levels measured during continuous axillary brachial plexus blockade 7 . 20 have been shown to be well below the thresholds for seizures or other toxic side effects. 21 Maximum plasma concentrations are lower than those recorded following single or bolus techniques. 20 Arterial puncture should not be used as a means of identifying the axillary sheath since compression of the axillary artery by a haematoma may lead to further ischaemia. It is also undesirable to elicit paraesthesia as there is a small risk of neural damage. Some authors prefer to use a blunt-tipped epidural catheter but these must be introduced through a larger (18 gauge) epidural needle. 7 The sympathogalvanic response confirms the presence of sympathetic blockade. This is a simple test and was found to be useful in this case.
The severity of ischaemia in our patient was such that from the outset it was thought that some tissue loss was inevitable. The fingers remained cold with no capillary circulation. No oedema was present at any time and it was decided that the patient would not benefit from anticoagulant treatment. Despite the poor outcome, we feel that continuous brachial plexus blockade was most helpful in controlling the pain that accompanies severe peripheral ischaemia.
